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minimize $F(x)+G(y)$ subject to $Mx-y=0$ (1)
, $\mathrm{F}.\mathrm{e}$nchel
minimize $G^{*}(v)+F^{*}(w)$ subject $\mathrm{t}\mathrm{o}-M^{\mathrm{T}}v-w=0$ (2)
. , $M$ $m\cross n$ , $F,$ $G$ $\Re^{n},$ $\Re^{m}$
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, $F,$ $G$ $M^{\mathrm{T}}M$ ( )
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. , $t=1/s$ . ,
.
Eckstein [2] CM-2













, 2 : $\mathcal{G}=$ $(N_{1} , N_{2} , A)$ 2
minimize $\Sigma_{(i,j)}\in A\{\frac{d_{i}}{2}i(X_{ij})^{2}+c_{ij^{X_{i}}j}\}$
subject to $\Sigma_{j:(i,j)}\in Ax=\alpha iji$ ’ $i\in N_{1}$ , (3)
$\Sigma_{i:(i,j)\in Ai}xj\sqrt=j$ ’
$j\in N_{2}$ ,
$x_{ij}\geq 0$ , $(i,j)\in A$ ,




$M^{\mathrm{T}}M$ . , $F$ $G$
, (3) (1)
. ,
, $y^{(k+1)}$ $\lambda^{(k+1}$ ) Mx(k ,




$x_{i}^{(k+1)}j. \cdot=\max\{0, t(2z^{()}ij+\frac{p_{i}^{(k)}}{\zeta_{i}}+- kq_{i_{-)},\xi_{j}}(k)+\nu_{i}(k)(k+v_{jj})-ci\}$
$/(d_{ij}+2t)$ , $(i,j)\in A$ ,
$(k+1)$ $(k+1)$
$r_{i}$ $..= \alpha_{i}-\sum Xj:(i,j)\in Aij$ ,
$\nu_{i}^{(k+1)}.\cdot=\nu_{i}^{(k)}+\rho tr_{i}^{(k+1)}/\zeta i$ , $i\in..N_{1},$ ,
$p_{i}^{(k+1)}.\cdot=(1-\rho)p_{i}^{(k)}+\rho r_{i}^{(+1)}k$ ,
$s_{j}^{(k1)}+..= \sqrt j-\sum_{i:(i,j)i}\in Axj(k+1)$ ,
$v_{j}^{(k+1)}.\cdot=v_{j}^{(k)}+\rho ts_{j}^{(k+1)}/\xi_{j}$ , $j\in N_{2}$ ,
$q_{j}^{(k+1)}.\cdot--(1-\rho)q_{j}^{(k)}+\rho s_{j}(k+1)$ ,
$z_{i}^{(k+1)}j.\cdot--(1-\rho)\mathcal{Z}_{ij}+\rho x(k)ij(k+1)$ , $(i,j)\in A$ .










, . , $x_{i}^{(k+1)}j$
$i\in N_{1}$ ,
$q_{j}^{(k)}/\xi_{j}+v_{j}^{(k)}$
, , $x_{i}^{(k+1)}j$ $j\in N_{2}$
,




. $MM^{\mathrm{T}}$ , $N_{2}$
$A$ $M$ . $-$ , $F$ $G$
$N_{1}$ $N_{2}$ , (3)
(1) . ,




$v_{j}^{(k+1)}.\cdot=[t_{S_{j}}+\Sigma i:(i,j)\in Awij](k)(k)/\xi_{j}$ , $j\in N_{2}$ ,
$\overline{w}_{ij}^{(+1)}k..=(1-\rho)w_{ij}^{(k})+\rho v_{j}^{(+1)}k$ , $(i,$ $j)\in A$ ,
$\overline{c}_{ij}^{()}k+1$ $..=c_{ij}-\overline{w}_{ij}^{(+1)}k-tx_{ij)}^{(k)}$ $(i,$ $j)\in A$ ,
30
$x_{i}^{(k+1}.)$ $= \arg\min\{\Sigma_{j(i,j)A}[\frac{d_{i}}{2}:\in i(x_{ij})^{2}+\overline{c}_{ijij}^{(k+1)}X]|$
$\Sigma_{j:(i,j)j}A^{X}i=\alpha_{i}\in’ x_{i}$ . $\geq 0\}$ , $i\in N_{1}$ ,
$s_{j}^{(k+1}).\cdot=\sqrt j-\Sigma_{i}:(i,j)\in Axij(k+1).$, $j\in.N_{2)}$
$w_{ij}^{(k+1)}.\cdot=\overline{w}_{ij}^{(k}-\dotplus 1)(Xi(k+1)-xi(k)tjj)$ , $(i,j)\in A$ .




















VPP500 . VPP500 , 200
MFLOPS , 1.6 GFLOPS
, 256 Mbytes
[6].
, 400 Mbps .
, VPP
FORTRAN 77 . VPP FORTRAN 77 , ,
, DO ,

























$N_{2}$ , $A$ 8
16 . 2
, . - ,
$c_{ij}$
$d_{i_{\dot{J}}}$ , $[0,100],$ $[0.1,1.0]$
– . , $x_{ij}$ $[0,100]$
,
, $\alpha_{i}$ $\sqrt j$ .
, $A$ 16384 1048576
. ,
5 ,
. 2 (3) , – .
, ,
, 1/4 1/8 .
,
33
$\mathrm{m}_{\%\in N_{1}}|r_{i}^{(k1)}+|\leq 10^{-6}\mathrm{m}_{\%\in N^{\alpha_{i}}1}$ ,
$\max_{j\in N_{2}}|sj(k+1)|\leq 10^{-6}\max_{jj}\in N^{\sqrt)}2$
$\max_{(i,j)\in}A|x_{ij}-z_{ij}^{(k)}|(k+1)\leq 10^{-6}$ ,
$\dot{\text{ }}$ . - , ,







1,2 . , $c_{ij}$
, 8 $\overline{t}\cong 0.5$ ,
16 $\overline{t}\cong 0.25$ . , , $P$














, $p=8$ , $\rho$
$t$ 3,4 . ,
$\rho$ 1.6\sim 1.8








. , – ,
36
3. ( $\rho,t$ )
4: ( $\rho,t$ )
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